Complexes of M(III) & M(II) transition metals with N, N'-ethylene-bis-(2-amino-benzamide) have been prepared and characterized by elemental analyses, molar condcutivity, magnetic susceptibility measurments, thermal studies , IR and electronic spectra. Based on these studies octahedral geometry has been proposed for these complexes.
INTRODUCTION
Schiff bases are an important class of ligands in coordination chemistry and their complexing ability containing different donor atoms is widely reported 1, 2 . The chemistry of Transition metal complexes containing schiff bases continues to be of interest on account of their interesting structural features and also because of their biological importance 3, 4 .
The coordination complexes of the schiff bases have been widely investigated due to their manifestation of novel structural features, unusual magnetic properties and relevance to biological process [5] [6] [7] .
The polydentate schiff bases are well known to coordinate with various metal ions to form . These ligand systems have gained considerable importance because of their utility as model compounds in bioinorganic studies as well as their potential as catalysts in many reactions 9 . They find application in the determination of transition metal ions [10] [11] [12] [13] in the study of acid base equilibrium acidity constants value 13 & for analytical purposes 15 .
EXPERIMENTAL
All the chemicals and reagents used for this research work were of highest purity or A.R. Grade. The chemicals used were 2-aminobenzamide and ethylene dichloride. The solvents used were methanol, ethanol and DMF. Ethanol was double distilled in the lab before use whereas other solvents were used as procured. The metals used were Fe (III), Ti(III), Mn(III), V(III), Co(III), Ru(III), MoO(V), MoO 2 (VI) UO 2 (VI) and Ru(II). Ti(III) chloride was prepared in the lab by standard method while all other metal salts were used as procured.
Preparation of ligand Preparation of N,N'-ethylene-bis-(2-aminobenzamide)
1 mole of ethylene dichloride and 2 mole of 2-aminobenzamide were dissolved in methanol & refluxed for 3 hr. The solid product so obained was filtered, washed with methanol and dried in vacuum dessicator.
Preparation of Complexes
N, N'-ethylene-bis-(2-aminobenzamide) was dissolved in methanol, the pH of the solution was adjusted to 6.O by adding methanolic solution of NaOH. The metal salt was dissolved in methanol and gradually added to the solution of the ligand with constant stirring. The microcrystalline complexes formed were suction filtered and washed with hot methanol several times. The products were dried in vacuo over anhydrous calcium chloride.
Characterization of Ligand and Metal Complexes
The colour of the ligand and its metal complexes were noted. The m.p. of the ligand and its complexes were determined by open capillary method and are uncorrected. The ligand and its complexes were subjected to elemental analyses for C, H and N whereas metal was estimated gravimetrically in the Lab. The electronic spectra of the complexes were recorded with the help of Beckman DU. The I.R. spectra were recorded at CDRI, Lucknow in KBr phase.
RESULTS AND DISCUSSION
The complexes are stable in air except those of Ti(III) & V (III) and are non hygroscopic. These are insoluble in water and common organic solvents, but soluble in DMF, DMSO and acetonitrile. The analytical data suggested 1:1 metal : ligand stoichiometry for the complexes. The molar conductance values of the complexes suggested 1:3 electrolytic nature for trivalent metal ion & 1: 2 for divalent metal ion complexes.
Magnetic moment & electronic spectra
The magnetic moment of Fe(III) complex 17 . This band is unsymmetrical in shape and is indeed made up of two closely shaped bands. The second band appears as a hump and may be due to the presence of Jahn-Teller distortion in the complex. The UO 2 (VI) complex as expected for f0configuration is diamagnetic in nature. Magnetic moment for Mn(III) complex is 4.90 mB revealing the high spin nature of the complex corresponding to four unpaired electrons. Electronic spectrum shows a strong band at 20000 cm -1 which can be assigned to ligand to metal charge transfer and a shoulder at 18000cm -1 may be assigned to the 5 E g → 5 T 2g transition [18] [19] characteristic of octahedral geometry.
The Co(III) complex is diamagnetic (at 270) as expected for a low spin d6 ion. The electronic spectrum of cobalt (III) complex displays bands at 15450, 21095 and 23370 cm -1 . These are similar to those reported for other six coordinated cobalt (III) complexes 20 and may be assigned to The electronic spectrum of V(III) complex was recorded in pyridine solution which showed bands at 16000 cm -1 with a shoulder at 21000 cm -1 . The low energy band has been assigned to The electronic spectrum of oxomolybdenum (V) complex suggested that the complex may be considered as octahedral with a strong tetragonal distortion resulting from Mo=O bond. The electronic spectrum exhibited three distinct absorption bands in the ligand field region. The low intensity band at 13000 cm -1 in the long wavelength region is possibly due to first crystal field transition 2 B 2g → 2 E (dxy → dyz, dxz), the second transition at 19000 cm-1 is assignable to The electronic spectrum of MoO 2 (VI) complex has a single band due to charge transfer transition.
The meff for Ru(III) complex was found to be 1.88 B.M. as expected for an octahedral complex with t2g5 configuration. Its electronic spectrum in chloroform displayed bands at 17860, 21500, 27780 and 33900 cm-1 which may be assigned to
T 1g and charge transfer respectively. These are similar to those reported for octahedral Ru(III) complexes 23 .
The study of magnetic properties has suggested diamagnetic nature of the Ru(II) complex. The electronic spectrum of the complex in CH 2 Cl 2 shows a band at 22000 cm -1 . This band has been assigned to charge transfer transition arising from excitation of an electron from the metal t 2g level to unfilled molecular orbitals derived from π* level of the ligand in accordance with the assignment made for similar octahedral Ru(II) complexes 24 .
Infra Red Spectra
The three N-H stretching frequencies in their spectrum of ligand at 3460, 3360 and 3275 cm -1 were shifted to low frequencies side by 25-50 cm -1 . Further amide II absorption [ν(C-H) + δ(N-H)] around 1500 cm -1 in the ligand spectrum is shifted by 55cm -1 . These shifts are of considerable magnitude and confirm that this ligand coordinates through amine and amide nitrogen atom [24] [25] [26] [27] .
The amide carbonyl absorption ν(C=O) remain unaffected in the complex and indicates non coordination of carbonyl oxygen. These coordination sites are further supported by the appearance of a new band in the far IR region of the complex at 460 cm -1 due to nM-N stretching vibration 28 .
The analytical data and other evidences support the formation of only 1 : 1 complexes and thus the ligand is quadridentate coordinating through two amide nitrogen atoms and two amine nitrogen atoms.
The coordinated nature of water molecules is suggested by ir and supported by TGA. The complexes showed a non-ligand band in the region of 3480-3510 cm -1 assignable to νOH vibrations, suggesting coordinated nature of water molecules. This is further supported by rocking and wagging modes appearing in the regions of 840-855 cm A very strong band found at 940 cm -1 in the spectra of Mo(V) complex corresponds to nMo=O. Also strong bands exhibited by the dioxomolybdenum (VI) complexes at 930 and 900 cm-1 are attributed to nsym O = Mo=O and nasym O = Mo =O respectively of Cis -MoO 2 configuration due to the maximum utilization of the available dp arbitals for bonding with the OXO group 30 .
CONCLUSION
On the basis of studies performed octahedral geometry has been proposed for all the synthesised complexes, with possible distortion in the case of oxo and dioxo molybdenum complexes due to Mo = O and Mo
